Introduction
The ultrastructural detection of antigens on cell surfaces by scanning electron microscopy has been greatly facilitated by the development of methods for production of colloidal gold markers of various sizes which can be coated with a variety of ligands, including lectins, enzymes, and antibodies. Owing to the increased dficiency of immunocytochemical labeling obtained with the use of smaller colloidal gold probes (4) , there is a growing need to detect smaller probes (1-10 nm), with the ultimate goals of improved detection and better spatial resolution of surface antigen distribution.
Attempts to develop quantitative methods for backscatter detection of colloidal gold markers have been reported (3, 12) , but until recently have been limited by the necessity to use large gold particles (>15 nm) and high accelerating voltages (>lo kV) for backscatter imaging of the gold probe. Coating of biological samples with platinum has also been previously thought to be incompatible with the detection of gold probes of less than 20 nm (3, 7, 12, 13) .
Two major developments have revolutionized the detection of colloidal gold probes within the last several years. First, the development of a new high-resolution field emission SEM and its application to biological samples (9,lO) has permitted the development of methods for detection of 4-20-nm colloidal gold on cell surfaces by secondary electron emission in samples coated with carbon (1) . In addition, the high-resolution localization of 5-15-nm gold particles by backscatter electron imaging was readily accomplished at 10-20 kV with field emission SEM even though the samples were coated with a layer of platinum ranging from approximately 1-9 nm in thickness (1, 5) . Nmrtheless, despite the increased resolution of cell surfaces offered by field emission SEM, a major limitation to the use of backscatter electron imaging at 10-20 kV for unambiguous identification of gold particles has been the potential for radiation damage to cell surfaces which has been shown to result in significant distortion of the surfaces (5,ll) .
Second, the development of an improved single-crystal (YAG-Ce type) detector for backscatter electron imaging by Autrata (2) has recently led to a report on the detection of 1-nm gold particles at 30 kV in a field emission SEM (8) and its potential application for identification of gold particles at low accelerating voltages (1.5 kV). Our laboratory has also just installed the same improved single YAG crystal detector on our high-resolution "in lens" Hitachi s-900 field emission SEM and examined its performance in the backscatter electron imaging mode on test samples consisting of 1-, 5-, and 15-nm colloidal gold (AuroProbe EM; Janssen Life Sciences Division, O h , Belgium) attached with poly-L-lysine to platinum-coated glass supports inserted into a cold stage. The minimum accelerating voltage at which the original conventional YAG crystal scintillation detector was capable of detecting 10-15-nm colloidal gold was approximately 8-10 kV. Owing to the increased dficiency in the light output of the improved YAG-Ce scintillator detector, the identification of colloidal gold by backscatter electron imaging was dramatically impruved uver the old detector ( Figure  I) , such that 15-nm colloidal gold could now be detected at 1.2 kV, 5-nm gold could be easily resolved as low as 1.5 kV, and 1-nm gold was resolved at 4-5 kV and possibly detected even at 3 kV.
Because of its increased sensitivity, the use of this new single-crystal detector should now permit unambiguous identification by backscatter imaging of small colloidal gold probes (<lo nm) at the low accelerating voltages (<3 kV) used in field emission SEM for high resolution topographical imaging of the cell surface (1 1). It is hoped that the ability to use both secondary and backscatter electron imaging simultaneously will help to minimize the potential for radiation damage on cell surfaces seen with backscatter imaging at higher accelerating voltages.
This workshop will attempt to cover both practical problems associated with the selection of colloidal gold probes and also advances in molecular immunocytochemistry using high-resolution (<1 nm) electron-dense probes. The participants in this workshop on high-resolution immunocytochemistry of cell surfaces are acknowledged leaders in their special fields, and will discuss the use of correlative microscopic methods for the localization of immunogold labels and the development of new tungstate probes for use in high-resolution electron microscopy. The localization of 1-nm gold is depicted by arrowheads; (1) arrows show its possible detection. Size heterogeneity is seen for all gold particles, and commercial 1-nm gold is reported to vary from 1-3 nm (6). Fivenm gold is easily seen at accelerating voltages from 30 to 1.5 kV (a-h), and possibly at 1.2 kV (arrows) (I). Original magnification x 500,000. Bar = 10 nm.
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